d Engincers
{ Planners
[%L‘IH! Fconomists

Scientists

Telecopy No. 415/652-0482

Telecopy Cover Sheet
INFORMATION TO: INFORMATION FROM:
Name: /e eman) Levelace, . Name: Steve Cosm
. Employee No: 5 q 5 2_
' Company: USELA , Chief Offsee Company: . CHMHILL
City/State: af\/ e ﬁ?:?:"_ ¢€:&m . ebNe: PDX 30707, PALNE
office No.: I o — 1S ¥4 suject: Mg Zorte TSSOES

Telecopy No: _ 445 A — /o el

Date: [l MC)U Q(

Do you want your original back? YES NO

TOTAL NO. OF PAGES TRANSMITTED INCLUDING COVER SHEET &

{E YOU DO NOT RECEIVE ALL OF THE PAGES, PLEASE CALL US AT 415/652-2426 BETWEEN 7:30 A.M. AND
5:30 P.M. PACIFIC TIME. ]

SENDER INEQRMATION:
DATE SENT: TUVE SENT: " OPERATOR:

REMARKS: OT%—LE‘Q_ Toaics Foll, MiEETINe AL=HDA

(i) Discoss 2esPodSBLITY oF CAHUHERIEDS
wint RosfecT T  WEHS V(DLﬂ-Tz:au5
(7.)- Eerpoent LimlsS  vs. WEHS, 1bevy OF

‘weT roadine caprecry (2)

CHZM HILL San Francisco Cfiice 8435 Chirdstio Avenue, Suite 500 418.652,2426
Emneryvilla. CA 24608

L N -

FITTIT TAITITA SR TOD ATOM an Ty TR /PT/TT



MEMORANDUM CLHIL

TO: Doug Liden/USEPA
(your reference: W-5-1)

COPIES:  Sheila Wiegman/ASEPA

Pati Faiai/ASEPA

Norman Lovelace/USEPA

Norman Wei/StarKist Seafood

James Cox/Van Camp Seafood
FROM: Steve Costa/CH2M HILL
DATE: 12 Novernber 1891
SUBJECT: Joint Cannery Qutfall Mixing Zone Issues
PROJECT: PDX30702.PANP

PURPOSE

Included in USEPA’s lstter fransmitting Limno-Tech's review of the Joint Cannery Quitfall
Zone of Mixing Application (Pago Pago Harbor, American Samoa) were questions on twa
additional issues.

. American Samoa Water Quality Standards (ASWQS) with respect to un-ion-
ized ammonia in the zone of mixing

. Proposed mass limits based on zone of mixing analysis

The purpose of this memorandum is 10 respond to your concerns and guestions regarding
these items. :

ASWQS and AMMONIA

Contrary to the interpretation expressed in the letter, ASWQS do not expressly state that
toxic substances are not allowed within the mixing zone. Sections of the ASWQS quoted in
the letter state:

[11  Section 24.0208 {b) (5) says that "determination of effluent fimits for toxic sub-
stances must comply with Section 24.0207 (a) (8) (A)-(E) and 24.0207 (a) (9)"

(2] Section 24.0208 (o) (6) says that "standards set forth in 24.0207 (a) (1)-(4)
shall be met within a zone of mixing;"
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Our interpretation of the ASWQS is that limits for toxic substances should be determined
per USEPA guidance based on dilution at the edge of the zone of mixing (ZOM) and the
gdge of the zone of initial dilution (ZID). Our interpretation is based on the following:

. Addressing the second point (2] above: 24.0207 (a) says “the following stan-
dards apply to all .. waters ... except as otherwise pravided in Section
24,0208 (Zones of Mixing)."

. Section 24.0207 (a) (4) says: "[waters] shall be substantially free from sub-
stances and conditions ... which may be toxic .". We interpret "substantially
free” to imply that there are limits to toxic substances. Any other interpreta-

tion would lead to a situation that would virtually prohibit any discharge at all
into any waters.

. The first point {1] above clearly siates that limits for toxic substances are rec-
ognized in the mixing zone and those limits must comply with certain provi-
sions.

. In particular Section 24.0207 (a) (8) (D) specifically states .. effluent limits

based on acute and/or chronic toxicity tests of effiuents may be prescribed by
EQC." Which again implies the establishment of limits.

The ASWQS provide for the acceptancs of limits of toxic substances within the mixing zone.
The criteria of the ASWQS therefore don't necessarily apply at the end of the pipe if a mix-
ing zone is permitted. However, the standards do not address the method for determining
limits.

It is expected that the limits should be determined based on USEPA guidance (Technical
Support Document for Water Quality-based Toxics Control, EPA/505/2-90-001, 1991). The
USEPA guidance generally allows the criteria maxirhum concentration (CMC) to be met at
the edge of the ZID and the criteria continuous concentration (CCC) at the edge of the
ZOM.

The CMC and CCC for un-ionized ammonia are provided in Attachment 1 to your letter.
These values are given as 0.233 and 0.035 mg/l, respectively.

CRITERIA AT EDGE OF THE ZID

The regulatory ZID can be deflned a number of ways and the most restrictive is then taken
to apply. If the CMC cannot be meat at the edge of the ZID then an afternative ZID may be
defined. For the propased diffuser the most restrictive definition is 50 times the dischargs
length scale which is, for a port diameter of & inches, 18.5 feet (5.6 meters). For maximum
sffluent discharge (worst case conditions) the dilution at a distance of 5.6 meters from the
diffuser port is approximately 25 10 30 (see Appendix A of the Zone of Mixing Technical
Memorandum, CH2M HILL, August 26, 1991).
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The only ammonia value avaitable for StarKist Samoa effluent, since implementation of high-
strength waste segregation, is 78.5 mg/l, the maximum pH value for StarKist Samoa is 8.2.
This value for pH was measured one time (September 8, 1990) during a 12 month period
for a total of 45 minutes. Typical dally maximum pH values are 7.2 or less. Assuming a
maximum temperature of 30 degrees C, the associated un-ionized ammonia value would be
8.87 mg/l. A dilution of 30 then gives a value of 0.296 mg/l at ihe edge of the most restric-
tive regulatory ZID boundary. This is compared to the CMC of 0.233 mg/l. Since the most
restrictive of the regulatory ZID dimensions will not apply an alternative ZID should be
determined.

The intent of defining a ZID boundary is 0 minimize exposure time of organisms 1o slevat-
ed concentrations. Typically the expasure time should be on the arder of minutes. Using
the results from the dilution models (zero current, maximum effluent flow case) exposure
times of 30, 60, and 80 seconds correspond to dilutions of approximately 80, 170, and 275.
These dilutions would result in cancentrations of 0.111, 0.0522, and 0.0323 mgfl at distanc-
es of approximately 12, 20.5, and 28.5 meters from the diffuser, respectively.

The only ammonia value available for Samoa Packing effluent, since the implementation of
high-strength waste segregation, is 57.8 mg/i, the maximum pH value for Samoa Packing is
9.1. However, seawater maximum pH in near surface waters is about 8.4, the highest ob-
served in Pago Pago Harbor is about 8.2 to 8.3. The 9.1 value for Samoa Packing was
only observed once and ihe next closest maximum was 8.4. Using a value of 8.4 and as-
suming a maximum temperature of 30 degrees C, the associated un-ionized ammonia value
would be 9.71 mg/l. A dilution of 30 then gives a value of 0.323 mg/| at the edge of the
most restrictive ZID boundary. This is compared to the CMC of 0.233 mg/l. The resuit is
similar to the above calculations for StarKist Samoa effluent and an alternative ZID shouid
be determined.

Following the same procedure as described above for StarKist Samoa, and using the re-
sults from the dilution models (at zera current, maximum effluent flow) for exposure times of
30, 60, and 90 seconds. Concentrations of 0.121, 0.0671, and 0.0333 mg/l at distances of
approximately 12, 26.5, and 28.5 meters from the diffuser, respectively, are calculated.

For the worst case effluent flow and ambient conditions, the inltial dilution process is over at
a distance of about 33 meters corresponding to a dilution of approximately 350 and an
exposure time of about 110 seconds. This is the edge of the physically defined ZID. The
calculations above indicate that a regulatory ZID can be defined at or within the boundary
of the physical ZID and meet the intent of minimizing exposure time of organisims.

CRITERIA AT EDGE OF THE ZOM

At the end of the initial dilution process the minimum dilution is approximately 350. The
calculated un-ionized ammonia concentrations at this point are approximately, combining
waste streams from both canneries, 0.025 mg/i. At the sdge of the proposed mixing zone
the minimum dilution is over 2000. The un-ionized ammonia concentration is calculated to
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be about 0.0044 mg/! at the edge of the ZOM. This is compared to the CCC of 0.035 mg/l.
The concentration at the edge of the physical ZID and throughout the rest of the mixing
zone is lower than the GCC.

Typical background levels of un-ionized ammonia in surface sea water .are expected to be
in the range of 0.0005 to 0.005 mg/l at the temperature under consideration. For a rigor-
ous analysis the values calculated above should account for the background values.
Background or ambient harbor values are not known. However, considering typical marine
values, it is obvious that the differences in results that would be obtained by accounting for
background values will not significantly change the overall resuits.

SUMMARY

The ASWQS allow the determination of imits for substances such as un-ionized ammonia.
Following USEPA guidelines the concentrations at the edge of the physical ZiD and the
edge of the ZOM appear t0 be consistent with national water quality criteria. There is no
indication, based on available data, that any additional treatment is justified.

MASS LIMITS IN MIXING ZONE

The mass limits that are compatible with the mixing zone location and averages cover a
range of possible conditions. The model predictions were done based on long term aver-
ages with superimposed maximum peaks. A low average loading permits a higher peak
value than a high average. For example: the mixing zone analysis indicates that a monthly
median loading of total nitrogen (TN) of 2000 pounds per day with a maximum of 4000
pounds per day is compatible with the proposed mixing zone. The analysis also indicates
that a monthly median loading of total phosphorus (TP) of 400 pounds per day with a
maximum of 800 pounds per day is compatible with the proposed mixing zone.

The averages presented in the discussion above assume that the daily joadings are contin-
uous. If the canneries run on a weekly cycle with no, or small, loadings discharged on the
weekends then the average loadings during production days are 2800 pounds per day of
TN and 560 pounds per day of TP. The maximums of 4000 pounds per day of TN and 800

pounds per day of TP could occur for no more than 3 days consecutively.

Since the response time of Pago Pago Harbor is relatively slow (on the order of weeks},
and the variability in TN and TP loadings from day to day is quite high (factor of >2 on
production days), the best approach to mass loadings is to consider daily averages based
on total monthly loadings with allowance for non-production days and peaks as described
above. The example above would then translate o '
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EXAMPLE COMBINED LIMIT FOR TOTAL NITROGEN

¥ Monthly (30 day) average of 2000 pounds/day which represents a total load-
ing of 60000 pounds per month

At —2 Daily average for production days not to exceed|2800 l})ouhds per day

ey
5 s Maximum loading in any one day not to exceed 4000 pounds for mare than 3
3

consecutive da
e Sacs (4Boe)

EXAMPLE COMBINED LIMIT FOR TOTAL PHOSPHORUS

H Monthly (30 day) average of 400 pounds/day which represents a total loading
of 12000 pounds per month

. Daily average for praduction days not 0 exceed 560 pounds per day
. Maximum loading in any one day not to exceed 800 pounds for more than 3
consecutive days (Sfb%

These values account for the present loadings and provide capacity for increased future
loadings. The values are documented in Tables 2, 14, and 15 of the Zone of Mixing Tech-
nical Memorandum. Review of the information in the Technical memorandum indicates that
these values provide a factor of safety superimposed on already conservative prediction
techniques and assumptions.

The two canneries will each have individual NPDES permits and individual discharge limits
will be established for sach cannery as described in USEPA letters (June 20th, 1991) to
each cannery which state: :

"Based on USEPA’s analysis of the data in each permit application, past Dis-
charge Monitoring Reports (DMR’s) and other appropriate data, USEPA will
issue a separate NPDES permit to each cannery which will establish separate
effluent discharge limits for each cannery at a point prior to the effluent’s

entry into the joint pipeline.

The loadings established for each cannery should involve a negotiated agreement between
the canneries with concurrence of USEPA and ASG. However, an approved mixing zone
should be substantially complete prior to the implementation of such an agreement. We
should discuss the next steps in this process at our meeting on 13 November 1991.

900 ol
( -LB bg 0 gg 8 ‘66 /b /



